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Abstract:

The course addresses the evaluation of sound reproduction systems based on
objective measurements. The dominant signal distortion found by comparing the reproduced
sound with the electrical input are generated by the loudspeaker itself and interactions with
the acoustical environment (room). The generation of signal distortion is modeled by linear,
nonlinear and time-variant systems with lumped and distributed parameters. New
measurement techniques based on those models are presented which assess electro-
acoustical systems while reproducing test signals and music as well.
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The course makes the relationship between symptoms and physical causes of the
distortion more transparent and discusses the impact on the perceived sound quality. This
knowledge is important for describing loudspeaker drive units and complete systems by a
comprehensive set of data based on a minimal number of measurements.
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The new methods and diagnostic tools are illustrated on drive units used in
telecommunication, automotive and professional applications. The lecture is supplemented
by practical sections giving each participant further opportunities for learning by doing.
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Content:

Modeling (2&3})
+ Fundamentals - transduction, vibration, radiation
* Modeling - structures with lumped and distributed parameters
» Approximation - linear system and transfer function
» Large Signal Performance - thermal dynamics and nonlinearities
» Time-varying properties - influence of climate and aging

Measurements and Analysis (58 I} £4)
» Persistent excitation - artificial and natural stimuli
* Monitored signals - electrical, mechanical and acoustical sensors
+ Complex structures - digital and analogue components
« Sound field - measurements in the near and far field
» Interaction with the room - direct and diffuse sound part
* Measurement time - ultra-fast and long-term (power) testing
» Distortion analysis - linear and nonlinear components
» System identification - optimal fitting and parameter estimation
» Transformations - Fourier, Wavelet and psycho-acoustical processing
» Data compression - separation of unique and redundant information

Interpretation and Diagnostics (3144 1+ ZIEH)
* Interpretation - measured symptoms and physical causes
» Perception - audibility and impact on perceived sound quality
« Evaluation - selection of drive units for system design
» Specification - minimal but comprehensive set of data
» Tolerances - variation of parameters and influences



